INTRODUcTION
Urban forests, parks and trees enhance the quality of life of people living in cities as they provide valuable environmental, social and economic services. Environmental services include the removal of pollutants and improvement of air quality, noise reduction and provision of shade and temperature regulation [1, 2] . Social services include health benefits, increases in wellbeing, provision of attractive and openly accessible places for social interaction, informal recreation, reduction of stress and support for such physical activities as walking and outdoor sports [3] [4] [5] [6] [7] [8] [9] . Economic benefits include increased inward investment into greener cities, higher property values in well treed neighbourhoods and the improved productivity of labour forces which have green surroundings. The environmental, societal and political significance of urban forestry (UF) and green infrastructure (GI) for a broad range of urban stakeholders is widely recognised and corresponds to the many services which it provides [10] [11] [12] [13] [14] [15] .
GI and UF for People
UF has been defined as "the art, science and technology of managing trees and forest resources in and around urban community ecosystems for the physiological, sociological, economic, and aesthetic benefits trees provide society" [16] . The urban forest has been described as "the sum of all woody and associated vegetation in and around dense human settlements, ranging from small communities in rural settings to metropolitan areas" [17] . Urban forests accordingly comprise different elements, such as urban woodlands, parks, civic squares, green corridors and single trees. They form part of the urban and periurban GI that is usually shaped and managed, by professionals from different disciplines and public authorities [11, 18] .
In recent years the term GI has become increasingly adopted in European countries. The European Commission defines GI as "a strategically planned network of natural and semi-natural areas with other environmental features designed and managed to deliver a wide range of ecosystem services" [19] . Importantly GI is expected to deliver social and economic benefits as well as environmental ones. Natural England [20] for example, considers that GI should be "designed and managed as a multifunctional resource capable of delivering those ecological services and quality of life benefits valued by the communities it serves and needed to underpin sustainability". The related term "green network" has been used to define "a set of connected areas of green space and habitats such as parks, paths and woodlands within an urban or suburban region which provide a range of social, ecological and economic benefits such as improving the quality of life within an area, and creating more sustainable communities" [21] .
The European Commission stresses the social benefits that GI delivers, noting that, "implementing GI features in urban areas creates a greater sense of community, strengthens the link with voluntary actions undertaken by civil society, and helps combat social exclusion and isolation. They benefit the individual and the community physically, psychologically, emotionally and socio-economically" [19] . With the development of GI concepts, landscape scale planning interventions are now increasingly recognised as providing multi-functional solutions, which can provide habitat connectivity, social and ecosystem service benefits [19] . The development of GI is being further promoted through national and European policies that encourage local authorities to think beyond their own boundaries and to develop polycentric approaches to land-use planning and management in partnership with diverse stakeholder groups [22] . Management practices which cut across traditional ownership and administrative boundaries and which satisfy a broad range of interests including nature conservation, landscape character, ecological connectivity, and recreation demands are becoming increasingly relevant. The cross-cutting nature of the challenges which GI planning, design, implementation and management face requires close co-operation between diverse professionals, scientific disciplines and stakeholder groups [23] . Partnerships represent a distinct and common format in which such co-operation can be initiated, developed, and implemented [24] .
From Consultation and Public Involvement to Integrated Co-operation in Partnerships
Providing sufficient and adequately designed urban forests and GI is a challenging task. Opinions on how much urban forest is needed and how it should be designed, managed and maintained may differ between local residents and the various other stakeholders who have an interest in urban planning [25] . To find sustainable and well-accepted solutions therefore requires inclusive participatory processes and collaborative planning [26] [27] [28] . The degree of involvement and empowerment of the local population or other stakeholders in such processes varies. It can range from involving the public by informing people and encouraging them to formulate and express their opinion in consultations or public hearings to more active forms of participation and empowerment [29] . For example, some UF partnerships achieve active co-operation, co-management and empowerment of local partners through devolution of decision making powers, responsibilities and/or funding from government institutions and programmes to local bodies [10, 30, 31] . Empowerment and involvement of the general public in the planning and management of urban green space triggers social interaction between residents [15]. This can enhance social cohesion and may promote a sense of ownership and a sense of place. Such participation can be organised as a democratic, open process, which can facilitate co-operation between different stakeholder groups and involve residents and local organisations [32] [33] [34] [35] [36] [37] . In Europe there are many examples where communityled initiatives (which ultimately obtained active support from public agencies) have led to the establishment of urban or periurban forests and parks [38] . Many of these examples have involved the formation of partnerships with close relationships and collaboration between different stakeholders [20, 21, 24] .
Aim of This Paper
The use of the term "partnership" in scientific literature on UF and GI is rather inconsistent. Some articles covering participatory approaches do not mention partnerships at all, though cases of partnership-working have implicitly been included [15, 29] , some do not distinguish between partnerships and other forms of cooperation [10, 31] or use the term only for specific partnership models such as economic partnerships [39] . Though the term "partnerships" has been used to name and describe many diverse examples of co-operation in the field of UF, some clarification of the concept therefore seems necessary.
The aim of this paper is to outline characteristics which distinguish "partnerships" from other terms used to describe cooperation in UF, such as "coalitions" and "alliances", "networks" or "umbrella groups". The diversity of existing partnerships will be illustrated through a description of the various stakeholders, and their motives, goals and activities. The broad variety of UF or GI partnerships will be addressed comprehensively. Considerations for the evaluation of partnerships will be derived and success factors discussed in literature will be briefly reviewed.
A lack of studies on partnerships has recently been identified in a review on forestry related discourses [12] . The current paper will help to fill this gap, to better understand, develop and manage partnerships in UF and GI.
MaterIaLS and MethOdS
A review of literature on partnerships and other approaches of co-operation in UF and GI has been conducted. Predominantly peer-reviewed scientific articles have been considered, as well as some scientific books and so-called grey literature from various countries (see References). Known literature was used as a starting point leading to further references and an informal internet search for additional studies was made. In addition a search in the SCOPUS database was conducted with the keywords "partnership AND forestry" and further keyword combinations including the terms "urban forestry", "participation", and "green infrastructure". Since approaches towards co-operation, participation and partnerships are not confined to UF and GI, it also seemed helpful to consider some literature from other domains where these concepts play a role (e.g. social psychology, environmental and sustainability sciences).
Also the Merriam Webster Dictionary, as a well-known general English Dictionary, was consulted for the broader use(s) of the term "partnership" and to relate it to the scientific realm. Interand transdisciplinary documents were accordingly integrated with the UF literature to constitute a broader basis for this review.
Furthermore, informal discussions among the authors and other experts from various countries during COST Action FP1204 [see Acknowledgement] working-group meetings allowed for a scientific discourse which supplemented the study of literature and contributed to a shared understanding of central concepts. Concepts such as "partnership" and "co-operation" represent social constructs and their definitions are thus contentious and rather vague. The viewpoints presented here contribute to an ongoing discourse from which a revised understanding may grow and develop in the future [12, 40] .
PARTNERSHIPS FOR GI AND UF

What are Partnerships?
There are many different forms of partnerships related to UF and GI. These may be involved in diverse activities such as planning, implementation, management, protection, promotion and facilitation of the use of urban forests, trees and green spaces [24, 41] . Partnerships can centre around projects, programmes, activities at different spatial scales (e.g. neighbourhood, city, region, national, European) and can focus at different types of environmental and social services which urban green spaces and GI provide to society [42, 43] .
Partnerships provide a mechanism for organising co-operation between different stakeholders, which can span different sectors and geographical scales, but have similar or partially shared interests and goals and experience common challenges [11] . Co-operation is often needed in UF as various stakeholders and different fields of expertise are involved and often the challenges which have to be faced cannot be solved effectively by one party alone [15, 26, 29] . In some cases partnership is formalised through an agreement which requires participants to contribute to tasks and problem solving. The degree of formalisation of such partnership agreements may vary greatly [31] . Agreements can take the form of legally binding contracts or well-documented Memoranda of Understanding in which the areas of responsibility of the partners and the rules and obligations of engagement are explicitly agreed and documented. However, partnerships may also develop over time with informal rules which have not been codified or explicitly discussed [31] .
The variation in formalisation and the degree of shared legal liability is also reflected in the general definition of the term "partnership" in the standard Merriam Webster Dictionary [44] which distinguishes four related meanings:
1. the state of being a partner: (participation); 2. a) a legal relation existing between two or more persons contractually associated as joint principals in a business, b) the persons joined together in a partnership; 3. a relationship resembling a legal partnership and usually involving close co-operation between parties having specified and joint rights and responsibilities. Partnerships accordingly represent dynamic systems as they are comprised of elements (partners: e.g. persons, organisations) and relationships between them. They involve co-operation and collaboration between distinct persons or social entities (groups, organisations, institutions) and their members or representatives. Stakeholders are individuals and organisations that have an interest in the urban forest either as potential beneficiaries, or because they are affected in some other way by its creation or management [24] . By forming a partnership, two or more stakeholders agree to co-operate and bring together diverse resources to generate significant outcomes. The commitments within a partnership are usually ongoing and do not merely represent just one isolated incidence of co-operation between two stakeholders. If partnerships are longer term, this can be advantageous in an UF and GI context. It can help to ensure implementation and monitoring of measures and long term achievements [42, [45] [46] [47] . However, short term partnerships may also exist, and the degree of continuity, level of interaction, power-sharing, and distribution of responsibilities required to turn interacting stakeholders or members of networks or umbrella groups into partners cannot be determined precisely. Therefore, it will not always be easy to decide whether some people or organisations are partners within an UF and GI governance context or whether they are "simply" stakeholders with shared interests, members of a network, participants or volunteers in a forestry activity.
As a basis for co-operation, the parties should agree on common strategies and actions, while their own interests are respected and represented in corresponding decisions. Equity and fairness, commitment, mutual trust, respect and consideration of mutual goals and values between the partners are crucial [24, 31, 48] . Thus partnerships are usually more than marriages of convenience. This distinguishes partnerships to some extent from similar terms such as "coalition" or "alliances. "Coalition"
is an appropriate term to use when actors with partially shared interests collaborate to achieve certain goals through increasing resources, power and influence [22] , whereas the term "partnership" emphasises the (positive) social relationship and interaction between the partners. There is often considerable competition and conflict between the members of a coalition, in particular when it comes to benefits which are derived and are to be distributed among coalition members [49, 50] . However, relationships may also turn negative in phases of a partnership and in some cases coalitions and alliances can be regarded as partnerships and vice versa [38, 51] . Likewise, co-management as a governance approach seems closely related to a partnershiplike relation between the co-managing parties, and networks or umbrella groups may also involve partnerships between members. However, networks may also be constituted on the basis of loose affiliations without closer co-operation.
A working partnership involves direct interaction and cooperation between those involved. However, specific partnerships are often embedded in complex partnership structures and stakeholder networks of an UF governance domain [31, 52] . In such a network polycentric governance can be achieved and organisations on different levels (national, regional, local) are involved [51] . Some stakeholders co-operate directly with each other, whereas others are only remotely linked in a complex web of relationships within a governance structure. Figure 1 gives a schematic example depicting the inter-regional Green Network Partnership Governance model in Scotland [53] . It shows how a partnership structure may achieve an efficient polycentric devolvement of government responsibility to the local level.
Why Partnerships?
Partnerships can bring together diverse stakeholders. This can create valuable synergies if the resources and ideas of the partners are pooled and combined effectively. Partnerships are therefore a key requirement for successful urban management and planning in the context of UF and GI. For example, building partnerships can be important for securing the social and political support required for achieving urban green space programmes, projects or initiatives [54] . Partnerships between various stakeholder groups such as public administration, cities, local communities, landowners, resident initiatives and NGOs represent an effective approach towards inclusive, participatory planning and management of GI and urban forests that is well accepted and takes account of the diversity of interests. Through partnerships, polycentric governance may be achieved as agencies and individuals at regional and local level can become directly involved in the creation and management of urban forests and green infrastructure [22, 35, 36] . They are of strategic importance for promoting continuity of co-operation and long-term sustainability [55] . Partnerships also allow for cost effective provision and maintenance of urban forests and GI [14] . For example, resident groups involved in urban forest initiatives such as the "NeighbourWood" scheme in Ireland, Heiðmörk Forest near Reykjavik or at Bosco della Citta in Milan have planted urban forests at low cost to the public purse through contributions of free time and voluntary labour on the project [24, 38, 41] . However, partnerships have not only proved economically efficient by reducing the costs of providing UF and GI services. They have also been successful when it comes to the acquisition of funding and the physical resources required for providing UF and [28, 29, 56, 66] ; -lobbying and campaigning [51] ; -cleaning up urban forests and greenspaces, keeping them free from litter [68] ; -the political support for woodland, parks and urban green space to protect them from being destroyed and transformed to built environments [51, 69] . Partnerships are dynamic and their main activities and the composition of the stakeholders may change over time. To some extent these developments can be related to the phases of a lifecycle of urban forest and greenspace projects (Figure 2) , which typically involve a) planning (conceptual), b) implementation (generation and design), c) sustaining (keeping, tending, protecting) and d) utilisation (providing, enhancing specific services) of the green space. This allows partnerships to be distinguished by the following categories: a) Concept-oriented partnerships focusing on planning and generating ideas for the design and implementation of new urban forests and greenspaces. This may also involve plans or ideas for the redesign of existing urban space or green space. b) Implementation-oriented partnerships for the generation and realisation of new urban forests, green space, GI or implementation of plans or ideas for the redesign of UF and GI. c) Maintenance-oriented partnerships for sustaining the urban forest and greenspace. Here, forest management for retaining aesthetic, ecological and socio-economicvalue can be distinguished from political protection of the urban forest from urban densification and development. d) Partnerships aiming at the provision of additional services for increasing the social and economic value and use of existing urban forest and green space. This category may involve the extension of existing partnerships focused on a), b) or c) through additional partners who can provide specific services e.g. for education, health or leisure activities and tourism. Some partnerships can undertake some or all of the elements (a to d) described above. The scope and time-frame of partnerships can vary considerably. Some partnerships may only form and exist for specific short term activities (such as tree planting at GI, e.g. by involving landowners, acquiring donations or mobilising private investments or public resources [43, 51, 53, 56, 57] . Crosssectoral networks and partnerships between cities, communities, forest owners and commercial enterprises which provide UF services to the public can also be regarded as a viable way to generate income for the forest sector based on the environmental and social services of forestry [58] .
According to Teitelbaum, "empirical research reveals that community forestry generally involves, at best, a form of partnership between government and communities, but that there is also clear resistance amongst central governments to relinquish authority to communities" ( [30] p 259). Partnerships represent a socially connected and cohesive form of co-operation that may have potential for developing social capital: an outcome that purely delivery-oriented forms of collaboration often lack. Developing social relationships while retaining autonomy are central aspects of successful partnerships. According to self-determination theory by Ryan and Deci [59] both aspects are crucial for promoting processes of social learning. There is broad consensus that social learning is a foundation for sustainable development [60] . Partnerships offer great potential for positioning social learning as a key element of sustainability-oriented learning and sustainable development [47, [61] [62] [63] . Social learning may for example, involve the collective development of rules and collective action to promote sustainable management of natural and social resources within polycentric governance [35, 64] .
A vIEW ON THE vARIETY OF PARTNERSHIPS
Main activities and Goals
In line with the multifunctionality of urban forests, there are also different drivers for partnerships. They focus on various activities which relate to the planning, creation, management, improvement and maintenance of urban or peri-urban forests, woodlands, parks, green corridors and other urban greenspaces of different spatial scales [21, 24, 29, 31, 39, 42, 56] 
number and type of Partner Organisations
Obviously, the complexity of partnerships tends to increase with the number of partners. However, the power and potential availability of resources also increases proportionately. This also creates the potential for greater synergy. Potential partners include professionals from many different disciplines. These may include "arboriculturalists, foresters, horticulturalists and landscape designers, planners, engineers, legislators, transport and utility managers, health practitioners and commercial developers" [24] . Further examples such as professionals from the culture, tourism and education sector can also be added to this list.
The organisations or collectives that form partnerships may include citizen groups, special interest groups (that were formed specifically for a particular UF or GI endeavour) or existing wellestablished non-governmental organisations (NGOs), commercial enterprises, public institutions, governmental bodies, local authorities and scientific organisations (such as universities, private research institutes). Depending on the participating organisations partnerships can thus represent public-public partnerships (e.g. between a forestry department and a school department of a community), private-private, or public-private partnerships [42, 43] .
Partnerships are often cross-sectoral and may be classified on the basis of the societal or professional sectors involved. Examples might include a forestry-nature protection partnership, a health-oriented partnership [8, 23] , a nature-based education partnership [65] or research and practitioner partnerships [29] .
evaLuatIOn and SuCCeSS FaCtOrS
Considerations for an evaluative Framework
The identification of the factors which facilitate effective partnership work seems crucial for the promotion of UF and GI. In order to identify success factors for effective partnership working, the criteria defining success need to be identified and this may profit from a general evaluative framework.
For the evaluation of participatory natural resource management in community forestry, direct outputs (products, services or benefits delivered as a direct result of interventions and activities), indirect outcomes (effects brought about by the delivery of outputs or from the people taking part in delivery), and process variables (contextual and behaviour-based factors that might affect both output and outcome) have been distinguished [39] . The diversity of goals and activities amongst UF and GI partnerships makes it difficult to specify particular criteria for outputs and outcomes within a general evaluative framework. However, it seems reasonable to take the interests of internal partners into account as well as those of external stakeholders. Data on environmental, social and economic benefits for both groups would need to be integrated with reference to multi-dimensional sustainability. Furthermore, when evaluating partnership work process variables and social learning should be thoroughly considered (Figure 3) .
The focus on social learning implies that these learning processes and their cognitive, affective, motivational, personal development and social learning outcomes need to be considered [60, 61]: Circle of activities including planning, creation, maintenance, revision and change of urban forestry and green-infrastructure as well as for additional services focused directly on serving humans a specific location) whereas others may be established around a particular tree planting project and then might continue to maintain the new urban forest and manage the services which it provides. Informal partnerships focused on implementation and maintenance may turn into formal economic partnerships, if income can be generated through the provision of services [39] . There are also strategic, long term partnerships which mobilise resources to address diverse UF and GI challenges, rather than merely focusing on one GI project or entity. For example, a strategic research-practice partnership between a university and a local authority environmental department (located in the same administrative area) may exist for many decades and can be effective in implementing diverse urban and peri-urban projects (e.g. between City of Skopje and Forestry Department of University of Skopje).
The formation of coalitions or alliances to protect urban forests and parks from destruction through building projects can constitute a special form of "maintenance-oriented" partnership. Such partnerships or coalitions have apparently not been granted much attention in previous research, though they are of importance, since population growth in towns and cities increases demand for construction land and development pressure on urban park and forest areas is high [11] . Examples are coalitions of citizens and environmental NGOs, such as the Citizens' Movement for Environmental Justice, which emerged in South Korea and which conducted campaigns in several cities to protect urban forests which were threatened by governmental or corporate urban development projects [51] . Another example is the coalition and partnership which has been formed between an association of citizens, the State Institute for Nature Protection of the Republic of Serbia, and the Secretariat for Environmental Protection of the City of Belgrade to protect Zvezdara Forest of Belgrade and oppose the urban building plan developed by the Secretariat for Urban Planning. By campaigning against the urban plan, raising awareness of its consequences, organising public events, involving [59] . However, aspects of relationship quality such as positive mutual attitudes, perceived fairness of the social exchange and development of mutual trust are also acquired through social interaction and thus represent social learning outcomes.
The relationship between partners and relationships between members of the partnership and external stakeholders (external users or organisations) may be considered in an evaluation. Internal relationships are a central aspect of the partnership itself, but relationships with other stakeholders show how it is embedded in the wider context.
The power balance is a specific aspect of these relationships and indicators of involvement, empowerment and power-sharing in decision-making need to be considered. Possible criteria are subjective measures and perceptions elicited via questionnaires or data based on the direct observation of decision processes such as the distribution of speaking times in meetings.
A lack of evaluation studies using such indicators of participation and group dynamics has been identified in the field of community forestry partnerships and there is also an absence of longitudinal evaluation studies [39] . Longitudinal studies seem particularly helpful for the evaluation of partnerships as a means of assessing their sustainability, development (and eventually decline) and other dynamic aspects (e.g. the role of earlier relationships, the outcome of social learning and the motivation for volunteer work).
Success Factors discussed in Literature
According to Jones et al. [24] complementarities of skills and other resources of the involved parties, a clear definition of aims, mutual benefits for the partners, efficiency, adaptability, formation of a distinct partnership identity, and good leadership are all important criteria for success. The latter may be provided by an effective chair with good communication skills who can guide the direction of the partnership and motivate the various players to build and maintain momentum, and to mediate differences between partners [31] .
Mutual trust has been identified as crucial for effective partnership work in urban forestry [48] . A history of reciprocal cooperation can promote positive reputations and encourage mutual trust. This reduces the effort required for monitoring and shared supervision of partners [35, 36, 64] . Important personal factors include enthusiasm and creativity, competence and engagement. With respect to the degree of formalisation of partnerships, legally binding contracts have been recommended for larger scale partnership projects which have considerable funding [31] . However, bureaucracy has been mentioned as a factor which can inhibit the effectiveness of co-operation, in particular with public organisations [31] .
The further investigation, elaboration and empirical validation of these and further potential success factors may profit substantially from a meta-analytic approach which combines the systematic description of partnership case studies with their objective evaluation. There is great need for a consolidation of knowledge that would lead to recommendations for good practice in the field of UF and GI. A useful descriptive framework for UF governance which considers existing partnerships as an important element has recently been developed by Lawrence et al. [38] .
COnCLuSIOn
Urban and peri-urban forests constitute a conjunction between built environments and nature, as "city forests are cultural forest landscapes that are social and cultural constructs, created on/at the meeting point of culture and nature, of the human and non-human" [70] . The cross-sectoral, interdisciplinary nature of UF and GI partnerships fits well with this and offers possibilities for integrating skills, expertise and resources to achieve complementary benefits. Participating organisations may be located in different fields such as research, politics, environmental protection, health, tourism, urban gardening and forest management. Partnerships have potential for developing synergy and can achieve participation, inclusion and engagement of various stakeholders, including local people and green space users [24, 39] . Enhanced public involvement brings more legitimacy, public support and awareness and can lead to decisions which are acceptable to all those involved parties [26] . Therefore a trend towards more partnerships for UF and GI seems promising for promoting sustainable urban development.
Insufficient funding and lack of political support represent major difficulties for successful UF initiatives and projects. Both may be a consequence of an incomplete understanding by politicians and the public of the benefits of urban forests and trees for human health and well-being in urban areas [13] . Involving people through partnership can help to secure funding, increase cost-effectiveness through the involvement of volunteers and can help to overcome these barriers. Cross-sectoral partnerships with a focus on education, campaigning and lobbying in support of UF and GI may be helpful in gaining political support for greener urban development in the future. This is important at a time when UF and GI are increasingly under threat from urbanisation [11] .
Partnerships are key to capacity building in a world of globalisation and constant change. They bring actors together from different fields of experience in order to share in something new.
